PERSONAL WATERCRAFT 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates to a body structure of a water-jet propulsion 
personal watercraft, and more particularly to a body structure of a personal 
watercraft having a closed rear space in a rear portion of the body. 

2. Description of the Related Art 

[0002] In recent years, water-jet propulsion personal watercraft have been widely 
used in leisure, sport, rescue activities, and the like. A typical personal watercraft 
includes an engine mounted in a space within the watercraft that is surrounded by a 
hull and a deck. The engine is configured to drive a water jet pump, which 
pressurizes and accelerates water sucked from a water intake generally provided on 
a bottom surface of the hull and ejects it rearward from an outlet port. As the 
resulting reaction, the personal watercraft is propelled forward. 
[0003] The engine is mounted within an engine room located substantially at the 
center of the body of the personal watercraft. The water jet pump is equipped in a 
pump room in a rear portion of the body and located behind the engine room. The 
water jet pump is covered by a pump casing. 

[0004] For the purpose of improved rigidity of the body, in some personal watercraft, 
a bulkhead is provided on a rear side of the engine room. In order to gain a buoyant 
force acting on the body, a closed space defined by the hull, the deck, and the 
bulkhead is formed behind the bulkhead, and contains a foam structure. 
[0005] Within this closed rear space, various pipes, such as an exhaust pipe 
configured to discharge an exhaust gas from the engine outside the watercraft, a 
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cooling water drawing pipe configured to draw water drawn from an inside of the 
water jet pump to the engine for use as cooling water to cool engine components, 
and a drain pipe configured to discharge water flowing into the engine room outside 
the watercraft, are provided, and these pipes form an intricate configuration. 
[0006] Since the closed rear space has an intricate shape and contains various pipes 
as described above, a foam structure made of urethane that tends to be cured soon 
after being injected into the rear space. In this manner, a large amount of foam 
structure may be formed within the rear space with little effort. 
[0007] However, the rear space is not completely sealed, and water sometimes flows 
into the rear space. In addition, since the rear space is substantially closed, the water 
remaining in the rear space is difficult to discharge. In a stand-up type personal 
watercraft, typically, an upper surface of a rear portion of the deck, i.e., an upper 
portion of the rear space forms a standing deck, and an opening for maintenance 
purpose that leads to an inside of the rear space is not provided. In this construction, 
the water remaining within the rear space is difficult to discharge. 
[0008] The above described foam structure within the rear space, is formed by 
continuous air-bubbles and has water-absorbing ability. The water flowing into the 
rear space is absorbed by the foam structure, so that the buoyant force acting on the 
body is reduced. Further, the water absorbed in the foam structure is difficult to 
remove therefrom. 

SUMMARY OF THE INVENTION 
[0009] The present invention addresses the above described condition, and an object 
of the present invention is to provide a personal watercraft capable of discharging 
water flowing into a closed rear space within a body and capable of inhibiting a 
foam structure from absorbing the water flowing into the rear space. 
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[0010] According to the present invention, there is provided a body structure of a 
water-jet propulsion personal watercraft, comprising a body having an inner space 
defined by a hull and a deck, an engine mounted within the inner space of the body, 
a water jet pump placed behind the engine and configured to be driven by the engine, 
and a bulkhead placed behind the engine and configured to separate the inner space 
of the body into an engine room on a front side within which the engine is contained, 
and a closed rear space on a rear side, wherein a first drain hole is provided in the 
closed rear space so as to communicate with an outside of the watercraft. 
[0011] In such a construction, even when water flows into the closed rear space, 
such water can be discharged through the first drain hole. While the watercraft is on 
the water, the first drain hole is closed by a drain plug, and after the watercraft is 
beached, the water remaining in the rear space may be discharged by opening the 
first drain hole. 

[0012] The first drain hole may be formed in a rear end portion of the hull and 
configured to communicate with a groove provided inside a chine extending along a 
longitudinal direction of the body on a bottom surface of the hull, the groove being 
configured to extend along the chine. Since the water tends to remain in the groove 
within the rear space, the water is easily discharged outside the watercraft through 
the first drain hole communicating with the groove. 

[0013] The bulkhead may be provided with a second drain hole configured to allow 
the engine room and the rear space to communicate with each other. In this 
construction, since the first drain hole and the second hole allow the engine room to 
communicate with the outside of the watercraft through the rear space, the water 
flowing into the engine room can be easily discharged outside the watercraft through 
the rear space when discharging the water from the rear space. 
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[0014] The second drain hole may communicate with the first drain hole through a 
groove provided inside a chine extending along a longitudinal direction of the body 
on a bottom surface of the hull, the groove being configured to extend along the 
chine. In this construction, the water within the rear space, and the water within the 
engine room can be easily discharged through the first drain hole. 
[0015] A foam structure for allowing a buoyant force to act on the body may be 
formed in advance so as to conform in shape to an interior of the rear space and may 
be contained within the rear space. Since the foam structure substantially conforms 
in shape to the interior of the rear space when formed within the rear space, the ratio 
of the volume of the foam structures to the rear space can be increased. Since the 
foam structure substantially fills the rear space, the foam structure may alternatively 
be referred to as a foam "filler" or "packing" structure. 

[0016] A plurality of pipes including an exhaust pipe configured to discharge an 
exhaust gas from the engine may be arranged within the rear space, and the foam 
structure may be composed of a plurality of foam structures. Since each of the 
plurality of foam structures is of relatively small size, the foam structures can be 
contained relatively easily in a rear space within which pipes are intricately arranged. 
Also, the ratio of the volume of the foam structures to the rear space can be 
increased. 

[0017] The plurality of foam structures may be formed so as to conform to positions 
where the pipes are provided and may be arranged in a vertical direction of the body 
so as to be located on and under the pipes. The first and second foam structures may 
be placed within the rear space in the following order: i) the first foam structure is 
first placed within the rear space, ii) the pipes are arranged on the first foam 
structure, and iii) the second foam structure is placed to cover the pipes from above. 
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In this order, injection-molded foam structures are easily formed within the rear 
space. In addition, the ratio of the volume of the foam structures to the rear space 
can be increased. 

[0018] The above described foam structure may be composed of closed cells. The 
water flowing into the rear space is not substantially absorbed into the foam 
structures made of the closed cells. Therefore, most of the water flowing into the 
rear space can be discharged through the drain hole. 

[0019] The personal watercraft may be a stand-up type personal watercraft. While 
the rear space of the stand-up type personal watercraft is typically closed and 
typically is not provided with an opening for maintenance purpose, the water 
flowing into the inside of the rear space can be discharged effectively as described 
above. 

[0020] The above and further objects and features of the invention will more fully be 
apparent from the following detailed description with accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0021] Fig. 1 is a side view of a personal watercraft according to an embodiment of 
the present invention; 

[0022] Fig. 2 is a partial perspective view of the personal watercraft in Fig. 1, 
showing a structure within a rear space in which pipes and foam structures are 
provided, with a deck removed away; 

[0023] Fig. 3 is a cross-sectional view taken along line III - III in Fig. 2, showing the 
structure within the rear space including a drain mechanism, with the deck removed 
away; 

[0024] Fig. 4 is an exploded perspective view of a rear portion of the body with the 
deck removed away, showing pipes and the foam structures contained within the rear 
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space; 

[0025] Fig. 5 is an enlarged plan view of the rear portion of the body, showing 
another construction of the drain mechanism; and 

[0026] Fig. 6 is an enlarged plan view of the rear portion of the body, showing 
another construction of the drain mechanism. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0027] Hereinafter, an embodiment of a body structure of a water-jet propulsion 
personal watercraft will be described with reference to the drawings. The personal 
watercraft in Fig. 1 is a stand-up type personal watercraft. A body 1 of the watercraft 
has an inner space defined by a hull 2 and a deck 3 covering the hull 2 from above. A 
line at which the hull 2 and the deck 3 are connected over the entire perimeter 
thereof is called a gunnel line 4. The gunnel line 4 is located above a waterline 5 of 
the body 1 at rest on the water. 

[0028] The deck 3 is provided with a flat standing deck 6 at a rear portion thereof on 
which a rider rides in a standing or kneeling position. A front end of a steering pole 7 
is pivotally mounted on a front portion of the body 1. The steering pole 7 is 
configured to extend rearward from the front end, and is provided with a steering 
bar-type handle 8 at a rear end portion thereof. 

[0029] An engine room 10 is provided in an inner space substantially at the center in 
the longitudinal direction of the body 1 . An engine E is mounted within the engine 
room 10 and configured to drive the watercraft. The engine E is mounted such that a 
crankshaft 1 1 extends along the longitudinal direction of the body 1 . 
[0030] A rear end of the crankshaft 11 is connected to a propeller shaft 13 through a 
coupling means 12. The propeller shaft 13 is connected to a pump shaft 15 of a water 
jet pump P provided within a pump room 14A on the rear portion of the body 1. 
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Therefore, the pump shaft 1 5 rotates in cooperation with rotation of crankshaft 1 1 . 
An impeller 16 is attached on the pump shaft 15. Fairing vanes 17 are provided 
behind the impeller 16. The impeller 16 is covered with a pump casing 18 on the 
outer periphery thereof. 

[0031] A water intake 20 is provided on the bottom of the body 1. The water intake 
20 is connected to the pump casing 18 through a water passage. The pump casing 18 
is connected to a pump nozzle 21 provided on the rear side of the body 1. The pump 
nozzle 21 has a cross-sectional area that gradually reduces rearward, and an outlet 
port 22 is provided on the rear end of the pump nozzle 21. 

[0032] The water outside the watercraft is sucked from the water intake 20 and fed 
to the water jet pump P. The water jet pump P pressurizes and accelerates the water 
and the fairing vanes 17 guide water flow behind the impeller 16. The water is 
ejected through the pump nozzle 21 and from the outlet port 22 and, as the resulting 
reaction, the watercraft obtains a propulsion force. 

[0033] A tubular steering nozzle 23 is provided behind the pump nozzle 21. The 
steering nozzle 23 is connected to the bar- type steering handle 8 through a cable (not 
shown). When the rider rotates the handle 8 clockwise or counterclockwise, the 
steering nozzle 23 is swung toward the opposite direction so that the ejection 
direction of the water being ejected through the pump nozzle 21 can be changed, and 
the watercraft can be correspondingly turned to any desired direction while the water 
jet pump P is generating the propulsion force. 

[0034] A bulkhead 24 is provided within the inner space of the body 1 and behind 
the engine E so as to traverse the inner space. The bulkhead 24 separates the inner 
space of the body 1 into the engine room 10 and a rear space 14 that contains a foam 
structure 50 (see Fig. 2) for allowing a buoyant force to act on the body as described 
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later. The rear space 14 is a closed space surrounded the hull 2, the deck 3, and the 
bulkhead 24. The propeller shaft 13 is configured to extend through the bulkhead 24 
between the engine E and the water jet pump P. And, within the rear space 14, 
various pipes are provided as described later. 

[0035] As shown in Fig. 2, within the rear space 14, various pipes are arranged; for 
example, an exhaust pipe 30 configured to draw an exhaust gas being discharged 
from the engine E (see Fig. 1) and then flowing within a muffler, a bilge pipe 31 
configured to forcibly discharge water from an inside of the engine room 10 by a 
pump (not shown) or a negative pressure of the water jet pump P during running, a 
cooling water drawing pipe 32 configured to draw the water from an inside of the 
water jet pump P and supply the water to the engine E and auxiliary equipment for 
use as cooling water, a cooling water discharge pipe 33 configured to discharge the 
cooling water that has finished cooling outside the watercraft, and a steering cable 
pipe 34 into which a cable connecting the steering bar-type handle 8 to the steering 
nozzle 23 in Fig. 1 is inserted. 

[0036] As shown in Fig. 2, the exhaust pipe 30 is provided on the right side within 
the body 1. The exhaust pipe 30 is configured to extend from a penetrating hole 30A 
provided in the bulkhead 24 to a penetrating hole 3 0B provided in the hull 2 on the 
right side of the rear end portion of the body 1. And, the bulkhead 24 is provided 
with penetrating holes 31 A to 33 A (see Fig. 3) through which the bilge pipe 31, the 
cooling water drawing pipe 32, and the cooling water discharge pipe 33 are inserted, 
respectively. The pipes 31 to 33 are configured to extend in the rear space 14 from 
the penetrating holes 31 A to 33 A to the pump casing 18 (see Fig. 1) contained within 
the pump room 14A formed on a bottom surface of the hull 2. 

[0037] As shown in Fig. 2, the bulkhead 24 is further provided with a penetrating 
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hole 34A through which a steering cable pipe 34 is inserted. The steering cable pipe 
34 is provided between the penetrating hole 34A and the steering nozzle 23 (see Fig. 

i). 

[0038] As shown in Figs. 2 and 3, within the rear space 14, the foam structure 50 is 
contained. The foam structure 50 is composed of closed cells and made of a plastic 
material having flexibility, such as polyethylene, polypropylene, or the like. The 
foam structure 50 has a shape formed by injection-molding or the like so as to 
conform in shape to an interior of the rear space 14, i.e., a shape of the space defined 
by the hull 2, the deck 3, and the bulkhead 24, and arrangement of the pipes 30 to 34. 
The foam structure 50 is composed of three parts according to the arrangement of 
the pipes 30 to 34. Specifically, the foam structure 50 is composed of a first foam 
structure 51 provided in a bottom portion of the rear space 14, a second foam 
structure 52 provided on the first foam structure 51 to be located on the right side, 
and a third foam structure 53 provided on the first foam structure 51 to be located on 
the left side. The first foam structure 51, the second foam structure 52, and the third 
foam structure 53 are formed by closed cells. 

[0039] As shown in Figs. 3 and 4, the first foam structure 51 extends over a region 
below the propeller shaft 13 within the rear space 14 and over a right-side region 
within the rear space 14. 

[0040] A groove 30C is formed on an upper portion of a right-side portion of the 
first foam structure 5 1 . The groove 30C is recessed to be curved downwardly so as 
to conform in shape to a lower portion of the exhaust pipe 30 extending from the 
penetrating holes 30 A to the penetrating hole 3 0B. The exhaust pipe 30 extends 
along the groove 30C. In addition, for the bilge pipe 31, the cooling water drawing 
pipe 32, the cooling water discharge pipe 33, and the steering cable pipe 34, grooves 
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are formed on the first foam structure 51 so as to conform in shape to the pipes 3 1 to 
34. 

[0041] As shown in Fig. 3, chine portions 40 and 41 are respectively provided on 
right and left sides of the bottom portion of the hull 2 to protrude downwardly along 
the longitudinal direction of the watercraft. On an inner bottom portion of the hull 2, 
grooves 40A and 40B are respectively formed to be curved downwardly so as to 
conform in shape to the chine portions 40 and 41 and configured to extend along the 
chine portions 40 and 41. As shown in Fig. 4, a first drain hole 42 is formed in a rear 
end portion (rear end wall) of the hull 2 which is located at a rear end of the chine 
portion 40 in communication with the groove 40 A to thereby allow the rear space 14 
to communicate with the outside of the watercraft. As shown in Figs. 3 and 4, a 
second drain hole 43 is formed in the bulkhead 24 at a position above the chine 
portion 40 on the left side to allow the engine room 10 and the rear space 14 to 
communicate with each other. 

[0042] Further, as shown in Fig. 3, a groove 44 is formed on a left-side lower portion 
of the first foam structure 51 along the groove 40A of the chine portion 40. The 
groove 44 is upwardly curved. A passage formed by the groove 40A of the chine 
portion 40 and the groove 44 of the first foam structure 51 form a drain passage 45. 
The rear space 14 communicates with the outside of the watercraft through the first 
drain hole 42 and the drain passage 45. The engine room 10 communicates with 
outside the watercraft through the first and second drain holes 42 and 43 and the 
drain passage 45. 

[0043] As shown in Figs. 2 to 4, the second foam structure 52 is placed on the first 
foam structure 51 on the right side within the rear space 14 so as to cover the 
exhaust pipe 30 and the bilge pipe 31 from above. With the second foam structure 52 
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placed on the first foam structure 5 1 , portions of the second foam structure, which 
correspond to the exhaust pipe 30 and the bilge pipe 31, are recessed so as to 
conform in shape to the exhaust pipe 30 and the bilge pipe 31. The first foam 
structure 51 and the second foam structure 52 allow the exhaust pipe 30 and the 
bilge pipe 31 to be stably supported. 

[0044] As shown in Figs. 2 to 4, the third foam structure 53 is provided on the first 
foam structure 51 to extend over an upper region of the pump casing 18 and over a 
left-side region of the rear space 14, and covers the propeller shaft 13, the cooling 
water discharge pipe 33, and the steering cable pipe 34 from above. With the third 
foam structure 53 placed on the first foam structure 51, portions of the third foam 
structure 53, which correspond to the propeller shaft 13, the cooling water discharge 
pipe 33, and the steering cable pipe 34, are recessed so as to conform in shape to 
these members. The first foam structure 51 and the third foam structure 53 allow the 
cooling water discharge pipe 33 and the steering cable pipe 34 to be stably 
supported. 

[0045] As shown in Fig. 4, the first foam structure 51, the second foam structure 52, 
the third foam structure 53, and the pipes 30 to 34 are arranged within the rear space 
14 in the following order. First, the first foam structure 51 is placed in the bottom 
portion within the rear space 14. Then, the exhaust pipe 30, the bilge pipe 31, the 
cooling water drawing pipe 32, the cooling water discharge pipe 33, and the steering 
cable pipe 34 are arranged on the first foam structure 51. Further, the second foam 
structure 52 and the third foam structure 53 are placed on the first foam structure 51 
so as to cover the pipes 30 to 34 from above. 

[0046] In the case of the personal watercraft constructed as described above, the first 
drain hole 42 is provided to allow the rear space 14 to communicate with the outside 

Page 1 1 - APPLICATION; Our File - ACO 369 



of the watercraft. Even when water flows into the rear space 14, such water is 
discharged through the first drain hole 42. The first drain hole 42 is closed by a drain 
plug and, when the watercraft is beached, the drain plug is removed, thereby 
allowing the water to be discharged. 

[0047] In addition, since the second drain hole 43 is provided so as to allow the rear 
space 14 and the engine room 10 to communicate with each other, the engine room 
10 communicates with the outside of the watercraft through the drain passage 45 
within the rear space 14. This construction makes it possible to discharge the water 
remaining in the engine room 10 when discharging the water within the rear space 
14. 

[0048] Further, since the foam structure 50 (first foam structure 51, second foam 
structure 52, and third foam structure 53) provided within the rear space 14 is 
molded to conform in shape to the internal structure of the rear space 14 and is 
composed of the closed cells, the foam structure 50 is inhibited from absorbing the 
water flowing into the rear space 14. Since the foam structure 50 is composed of the 
first foam structure 51 on the lower side, and the second foam structure 52 and the 
third foam structure 53 on the upper side, which are configured according to 
arrangement of the pipes 30 to 34, the foam structure 50 is easily placed within the 
rear space 14 regardless of the presence of the pipes 30 to 34. Also, the ratio of the 
volume of the foam structure 50 to the rear space 14 is increased. 
[0049] Instead of the three parts, the foam structure 50 may be composed of two or 
four or more parts depending on piping configuration. Also, depending on the 
construction of the body, the present invention is also applicable to a straddle-type 
personal watercraft provided with a seat straddled by a rider, as well as to the above 
described stand-up type personal watercraft. 

Page 12 - APPLICATION; Our File - ACO 369 



[0050] A drain mechanism configured to discharge the water is not limited to those 
in Figs. 2 to 4. Figs. 5 and 6 show other constructions of the drain mechanism. In the 
construction in Fig. 5, a first drain hole 60 is provided on the left side of the rear end 
portion of the hull 2 to allow the rear space 14 to communicate with the outside of 
the watercraft, and a second drain hole 61 is provided at a position of the bulkhead 
24 which is slightly rightward with respect to its center. 

[0051] As described above, the first drain hole 60 configured to allow the rear space 
14 to communicate with outside of the watercraft and the second drain hole 61 
configured to allow the engine room 10 to communicate with the rear space 14 may 
be located at any suitable locations. It should be appreciated that the first and second 
drain holes 60 and 61 are located to be as close to the bottom of the watercraft as 
possible. 

[0052] In construction of the drain mechanism in Fig. 6, a drain pipe 62 is provided 
to extend through the rear space 14 in the longitudinal direction to thereby allow the 
engine room 10 to communicate with the outside the watercraft, and a drain hole 63 
is provided to allow the rear space 14 to communicate with the outside of the 
watercraft. In this construction, only the water within the rear space 14 can be 
discharged through the drain hole 63. It is desirable to locate the drain hole 63 to be 
as close to the bottom of the watercraft as possible. 

[0053] In the constructions of the drain mechanisms in Figs. 5 and 6, the plurality of 
the foam structures shown in Figs. 2 to 4 may be contained within the rear space 14. 
[0054] As this invention may be embodied in several forms without departing from 
the spirit of essential characteristics thereof, the above embodiment is therefore 
illustrative and not restrictive, since the scope of the invention is defined by the 
appended claims rather than by the description preceding them, and all changes that 
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fall within metes and bounds of the claims, or equivalence of such metes and bounds 
thereof are therefore intended to be embraced by the claims. 



< 
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